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(54) Color matching method for automotive ref inishing 

(57) A method for determining a refinish colorcoat 
composition that machtes the color and the color effect 
of a vehicle's original refinish, which comprises in any 
workable order: 

(a) ascertaining the manufacturer's paint code, 
model year, site of manufacture, and optionally date 
of manufacture of a vehicle needing refinish ing; 

(b) searching a database of refinish colorcoat com- 
positions wherein each refinish composition in the 
database has assigned thereto a manufacture's 
paint code, a vehicle model year, a vehicle site of 
manufacture, and optionally a vehicle manufacture 
date; and, 

(c) identifying the refinish colorcoat composition in 
the database that matches the paint code, model 
year, manufacturing site, and optionally manufac- 
turing date extracted from the vehicle, thereby re- 
vealing the refinish colorcoat composition that 
matches the color and color effect of the vehicle's 
original finish. 



Gather Vehicle Data 
(Vehicle Identification Number. 
Manufacturer's Point Code. & 
optionol manufactured date) 



Extroct VIM id string from 
Vehicle Identification Hunter 
to represent model year & 
manufacturing site 



Search database for formulas 
that match paint code and VIN id 
string of vehicle being repaired 
(optional - additional match to 
manufactured date I 



Provide matching point 
composition formula for the 
vehicle being ref inisned 
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Description 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to color matching of paint 
on a vehicle, and in particular to a method for providing 
a colorcoat composition, suited for refinishing mono- 
coat, clearcoat/colorcoat, or tricoat finishes of vehicles 
such as automobiles or trucks, that matches the color 
of the vehicle's original finish. 
[0002] Monocoat, clearcoat/colorcoat, and tricoat fin- 
ishes for automobiles and trucks have been used in re- 
cent years and are very popular. Nowadays, most com- 
mon are the clearcoat/colorcoat finishes which utilize a 
pigmented colorcoat or basecoat to impart the desired 
color and color effect, e.g., solid, metallic, or peariescent 
effect, to the vehicle, over which is applied a clearcoat 
which provides protection for the colorcoat and im- 
proves the appearance of the overall finish such as 
gloss and distinctness of image. Monocoat finishes do 
not employ clearcoats, while tricoat finishes utilize an 
intermediate colorcoat or midcoat between the base- 
coat and clearcoat for a unique color effect. 
[0003] Repair of such finishes that have been dam- 
aged, e.g., in a collision, has been difficult in that the 
autobody repair shop painter may have to go to great 
lengths to locate the correct aftermarket refinish color- 
coat composition that matches the color and color effect 
of the vehicle's original finish. While each colorcoat used 
in a vehicle's original finish is manufactured to a given 
color standard, so that, in theory, all vehicles painted 
with a given colorcoat will appear the same color, due 
to a host of different variables, such as changing atmos- 
pheric conditions and use of different application tech- 
niques, the appearance of a given colorcoat may actu- 
ally vary from plant to plant and over different times of 
the year. Consequently, vehicles manufactured at one 
plant may appear a different color than vehicles painted 
with the same colorcoat at another plant. A number of 
alternate refinish colorcoat compositions must therefore 
be developed for each original manufacture colorcoat 
composition, yet presently there is no quick and easy 
and inexpensive way for the refinisher to determine 
which of the aftermarket alternate formulations is the 
best color match for a particular refinish job. 
[0004] Various color matching techniques have been 
used in the past to aid the refinisher in selecting the cor- 
rect alternate but all suffer from certain significant draw- 
backs. For instance, visual tools such as refinish color 
chips have been used on many occasions to find a suit- 
able match. However, visual color matching is time-con- 
suming, cumbersome and subject to many errors as a 
result of poor lighting conditions, operator variances, or 
variation to the original standard by the paint manufac- 
turer. Another method involves the use of vehicle data, 
such as its make, model year and manufacturer's paint 
code. The paint code is used to identify all the different 
aftermarket refinish colorcoat compositions created for 



that paint code. Historical information further defining 
the matching alternate is attached to each formula which 
helps the refinisher define which is the best match for 
that make and model year in question. Such information 

5 is gathered from a number of sources and resides in ei- 
ther electronic or printed formats. Accessing such a 
bank of information is very time-consuming and does 
not always lead to the correct paint match. A further 
method commonly employed involves the use of a com- 

io puter controlled colorimeter or spectrophotometer 
which measures the color values of an unaffected area 
of the paint on the vehicle and compares these values 
with a predetermined look up table which contains color 
data for the various refinish colorcoat formulations. 

'5 From that table, the computer locates the best color 
match for the vehicle's original paint color and color ef- 
fect within an acceptable tolerance. While the latter 
method is much less time-consuming than former meth- 
ods and increases the percentage of color match selec- 

20 tions for the vehicle being refinished, it requires place- 
ment of expensive optical equipment in the autobody 
shop which is undesirable. 

[0005] Thus, a continuing need still exists for a color 
matching method that is quick and easy to use, does not 
25 require expensive equipment to operate, and achieves 
a color match for an automotive finish that is correct a 
high percentage of the time. 

SUMMARY OF THE INVENTION 

30 

[0006] The invention concerns a computer-controlled 
method for determining the formula of a colorcoat com- 
position, suited for refinishing monocoat, clearcoat/ 
colorcoat, and tricoat finishes of vehicles, that matches 
35 the color and color effect of the vehicle's original finish 
within an acceptable color tolerance, which comprises 
in any workable order: 

(a) inputting the vehicle's VIN (vehicle identification 
40 number) into a computer configured to receive such 

information; 

(b) inputting the manufacturer's paint code for the 
vehicle into the computer also configured to receive 
such information; 

45 (c) processing the input data by extracting from the 
VIN number the characters in the positions that in- 
dicate at least the model year and site of manufac- 
ture for the vehicle being refinished, and placing 
these characters in a VIN id string; 

so (d) accessing a computer-readable data file that 
contains the manufacturer's paint codes, refinish 
data assigned to each paint code that indicates all 
the approved matching refinish colorcoat composi- 
tions created for that particular paint code, and a 

55 VIN id string assigned to each refinish colorcoat 
composition that indicates, at least, the model year 
and manufacturing site for which that particular re- 
finish colorcoat composition was developed; 
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(e) executing a search for a refinish colorcoat com- 
position in the computer-readable data file that has 
assigned thereto a paint code and a VIN id string 
that match both the paint code and VIN id string of 
the vehicle in question; 5 

(f) displaying in human -readable form, on a screen 
of a computer monitor or in printed form, the match- 
ing refinish colorcoat composition uncovered in the 
search, thereby identifying the refinish colorcoat 
composition that has been verified to match the 
color and color effect of the original finish of the ve- 
hicle being refinished within an acceptable color tol- 
erance. 

[0007] The method of the invention may also include 
the further steps of: 

(g) after step (f), preparing an actual refinish color- 
coat composition from the composition displayed; 
and, 

(h) applying the prepared colorcoat composition to 
an area of the vehicle requiring repair or refinishing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] 

FIG. 1 is a block diagram of the standardized VIN 
format presently used on all passenger cars and 
light trucks sold in the United States. 
FIG. 2 is a block diagram flow chart of the color 
matching method of the present invention. 
FIG. 3 is a block diagram flow chart of further em- 
bodiments of the color matching method of the 
present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0009] In the repair or refinish of monocoat, clearcoat/ 
colorcoat, or tricoat finishes of vehicles such as auto- 
mobiles or trucks, the autobody repair shop painter must 
be able to produce a finish on the vehicle that mimicks 
both the color and color effect (e.g., solid color, metallic, 
or pearl effect) of the vehicle's original finish. From the 
customer's standpoint, color mismatches that can be 
detected by the human eye significantly detract from the 
vehicle's appearance and are usually unbearable. The 
success of the refinisher*s business is therefore highly 
dependent on the quality of his color matches. 
[0010] Aftermarket refinish colorcoat compositions 
are available for each paint code used by the vehicle 
manufacturer. Autobody shops are required to use af- 
termarket refinish formulations that dry and cure at am- 
bient or slightly elevated temperatures, as opposed to 
original factory paints, to avoid damaging the vehicle's 
upholstery, wiring, stereo, and other heat sensitive com- 
ponents. While the refinisher can easily ascertain the 
vehicle manufacturer's paint code, since the paint code 



is located on every vehicle in a conspicuous place, typ- 
ically on the driver's side door jamb or in the glove box, 
nonetheless a number of challenges still face the pro- 
fessional refinisher in trying to match the color of the 
original finish. 

[001 1 ] As mentioned above, paints used by the vehi- 
cle manufacturer, even though supplied under the same 
paint code, are known to sometimes vary in color from 
plant to plant and during different times of the year. Con- 
sequently, vehicles produced at one plant may appear 
a different color than vehicles painted with the same fac- 
tory paint at another plant. Aftermarket refinish colorcoat 
compositions must therefore be created for each signif- 
icant color variation. Field inspectors are assigned to 
monitor such color variations of a particular factory paint 
by taking color readings of the vehicles produced at dif- 
ferent plants using a colorimeter or spectrophotometer 
and recording any shifts in a vehicle's color position. 
Usually, as a result of this work, a number of alternate 
refinish formulations have to be developed for each 
paint code. However, until the present invention, there 
had been no quick and easy and yet still inexpensive 
way for the refinisher to properly select which of the al- 
ternate formulations is the best match for a particular 
refinish job. 

[0012] The present invention is directed to a novel 
method for determining the correct refinish formula for 
a particular refinish job using the vehicle's unique VIN 
(vehicle identification number), which is used in a novel 
way to track the variability in color of a particular man- 
ufacturer's paint and make it easy to determine which 
refinish composition is the best match for a particular 
vehicle. 

[0013] VINs are currently used by all vehicle manu- 
facturers to record relevant information about the vehi- 
cle that may be useful later to the vehicle manufacturer, 
highway safety administrators, insurance investigators, 
and law enforcement officers, such as make, model, 
model year, site of manufacture, production sequence, 
etc. In most countries today, VINs are required by law. 
For example, today the U.S. government requires ail 
cars and trucks made for U.S. sale to carry a 1 /-char- 
acter vehicle identification number, which is made up of 
a combination of 17 numbers and letters. Each position 
in the VIN (numbered from left to right) is assigned a 
certain meaning which is applicable to ail vehicle man- 
ufacturers. In addition, the characters that are used in 
each position are assigned a meaning, all of which is 
public information. Once one obtains the meaning for 
each position and each character, the VIN code can be 
broken and all the key facts about a vehicle can be ob- 
tained. In the U.S. standardized 1 7-character format, as 
shown in FIG. 1 , the first 11 characters define particular 
features of the vehicle, while the last 6 characters iden- 
tify the production sequence of that vehicle. Within the 
first 11 characters, the 10 th and 11 th characters, in par- 
ticular, are used to identify the vehicle's model year and 
site of manufacture, respectively. Other information that 
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can be extracted from the current U.S. VIN system is 
provided in FIG. 1 . 

[0014] In the present invention, the alternate refinish 
colorcoat compositions developed for each paint code 
of a particular manufacturer are assigned an identifica- 
tion number that uses the same characters used in the 
manufacturer's VIN to indicate, at a minimum, the model 
year and assembly plant for which a particular alternate 
was developed. This identification number is otherwise 
referred to herein as a "VIN id string". In the VIN system 
currently used, the VIN id string assigned to a refinish 
composition will at a minimum correspond to the char- 
acters found in the 10 th and 11 th positions of the VIN 
number Other information contained in the vehicle's 
VIN can also be provided in the VIN id string, such as 
the make, model, and/or production sequence of the ve- 
hicle for which the refinish composition was developed, 
etc., in order to further assist in identifying which alter- 
nate refinish formulations match which vehicles. 
[0015] To practice the method of the present inven- 
tion, a general purpose computer, preferably a personal 
computer having a CPU (central processing unit), a 
memory, means for loading an application program into 
a defined address space of the memory, and a computer 
monitor is generally required. A printer may also be use- 
ful. A modem for accessing the application program 
from a remote location, e.g., via the Internet, might also 
be useful. The method of the invention for retrieving the 
correct refinish colorcoat composition that matches the 
color and color effect of a vehicle's original finish need- 
ing repair or refinishing within an acceptable color toler- 
ance involves the following steps in any workable order. 
[0016] First, the refinisher must ascertain the VIN 
number and manufacturers paint code associated with 
the vehicle in question, i.e., the vehicle requiring refin- 
ishing. The VIN is typically located on the driver's side 
of the vehicle in three places, namely on the dashboard 
or windshield post, on the safety certification label on 
the driver's side door, or on the driver's side door jamb. 
The paint code is usually stamped or decaled on the 
driver's side door jamb or in the glove box. The VIN and 
paint code are then entered into a computer that has 
been loaded with an application program that is config- 
ured to receive the input data and process the data ac- 
cording to the steps described below. The application 
program may be stored in the computer memory or on 
any other customary computer-readable storage medi- 
um or at remote location accessible over the Internet. 
As will be appreciated by one of ordinary skill in the art, 
the software code for this application program can be 
easily written by a programmer having the most basic 
programming knowledge. 

[001 7] The input data is processed by extracting from 
the VIN number entered above the characters in the po- 
sitions that indicate the model year and site of manufac- 
ture for the vehicle in question and placing these alpha- 
numeric characters in a VIN id string. In the current VIN 
system, the characters located in the 10 th and 11 th po- 



sitions of the VIN are extracted in this step and placed 
in a string. In an alternative embodiment, rather than 
having the computer extract the characters from the 
VIN, the application program may prompt the refinisher 
5 to manually extract characters from the VIN and input 
only the characters that indicate the model year and 
manufacturing site, i.e., only the 10 th and 11 th charac- 
ters, instead of the entire VIN, and use this entry to form 
the VIN id string. 
10 [0018] The computer is further instructed to access a 
computer-readable data file that contains the manufac- 
turer's paint codes, refinish data assigned to each paint 
code that indicates all the approved refinish colorcoat 
compositions of a given refinish paint manufacturer ore- 
's ated for that particular paint code, and a VIN id string 
assigned to each refinish colorcoat composition that in- 
dicates the model year and manufacturing site for which 
that particular refinish colorcoat composition was devel- 
oped. The data file may be stored in the computer mem- 
20 ory or on any other customary computer-readable stor- 
age medium or at a specific location accessible over the 
Internet. The data file is usually created, maintained and 
updated by the refinish paint manufacturer. Basically, it 
contains the information gathered by the field inspectors 
25 mentioned above who track the color variations in a giv- 
en colorcoat composition for a given model year and 
pass such information along to the refinish paint formu- 
lators who develop alternate refinish formulations as 
needed. 

30 [0019] Once the data file is accessed, the computer 
is instructed to find in the data file a refinish colorcoat 
composition, if any, that has assigned thereto a paint 
code and a VIN id string that match both the paint code 
and VIN id string associated with the vehicle in question. 
35 This function is typically performed by comparing the 
paint codes and VIN id strings preassigned to each re- 
finish colorcoat composition in the computer-readable 
data file with the paint code and VIN id string obtained 
from the vehicle in question to find the refinish colorcoat 
40 composition that matches the paint code and VIN id 
string of the vehicle in question. 
[0020] If the search is successful and a match is lo- 
cated, the computer is then instructed to display in hu- 
man-readable form, preferably on the computer monitor 
45 screen or by any other means such as via a printer, the 
refinish colorcoat composition uncovered in the search, 
thereby revealing the refinish colorcoat composition that 
matches the color and color effect of the original finish 
of the vehicle in question within an acceptable color tol- 
50 erance. As used herein, the term "acceptable color tol- 
erance" means a refinish composition that is within a 
blendable color difference with the color of the original 
finish. The refinish composition displayed might be the 
entire formula (including ingredients and mix instruc- 
ts tions), or may merely include the aftermarket company's 
stock code for the refinish composition or some other 
meaningful indication of the refinish composition, 
whereupon another data file might need to be accessed 
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to obtain the entire formula. 

[0021] If, on the other hand, the search is unsuccess- 
ful and no match is found, it is desired that the computer 
prompt the refinisher to verify the input data. If the data 
entered was correct, then its is desired that the compu- 
ter instruct the refinisher to use the other existing color 
retrieval tools to locate the matching refinish colorcoat 
composition, or provide an alternative suggestion from 
within the computer application. 
[0022] Since color positions of vehicles painted with 
the same colorcoat at the same assembly plant during 
the same model year may shift during different times of 
the year, it is likely that different refinish form ulations will 
be needed on vehicles having the same VIN characters 
for the model year and site of manufacture (i.e., having 
the same VIN id string). In order to determine the best 
match in this situation, the method of the invention pref- 
erably also includes an additional input data field for the 
manufacture date of the vehicle. In this program en- 
hancement, prior to processing the input data described 
above, the refinisher will also ascertain the manufacture 
date for the vehicle in question. The 4-character manu- 
facture date (mo/yr) is usually stamped on the driver's 
side door jamb. The manufacture date is then entered 
into the computer along with the VIN and paint code. 
[0023] The input data is processed in the same man- 
ner described above; however, the search is extended 
to find a refinish formulation that matches the paint code, 
VIN id string, and manufacture date of the vehicle being 
refinished. To execute this search, the computer-read- 
able data file not only contains a data field for the man- 
ufacturer's paint codes, refinish data assigned to each 
paint code that indicates all the approved refinish color- 
coat compositions of a given refinish paint manufacturer 
created for that particular paint code, and a VIN id string 
assigned to each refinish colorcoat composition that in- 
dicates the model year and manufacturing site for which 
that particular refinish colorcoat composition was devel- 
oped, but also contains a data field for the manufacture 
date or range of manufacturing dates assigned to each 
refinish colorcoat composition that indicates the manu- 
facture dates for which that particular refinish composi- 
tion is applicable. In this embodiment, it may also be 
possible to extract the manufacture date from the last 
six characters of the VIN which represent the VIN pro- 
duction sequence number 

[0024] Although less preferred, the method of this in- 
vention can also be practiced without the aid of a com- 
puter using appropriate printed look-up tables contain- 
ing the aftermarket refinish data recited above. 
[0025] The method of the invention may also include, 
after a successful match is found, the further steps of 
preparing an actual refinish colorcoat composition from 
the composition reported above. The refinish paint prep- 
aration could be accomplished by manual mixing or au- 
tomated processing wherein the components of the rec- 
ommended formula are automatically weighed and 
blended together using appropriate computer controls. 



[0026] Prior to mixing the actual refinish composition, 
there may be a desire by the refinisher to verify or im- 
prove the color of the displayed refinish formula. Since 
the composition prepared may not be an identical match 

5 to the color of the vehicle's original finish, e.g., due to 
weathering, it is usually prudent for the refinisher to ver- 
ify and, if necessary, improve the color position of the 
refinish composition. This may be accomplished by tak- 
ing a colorimeter or spectrophotometer reading on an 

io unaffected area of the vehicle's original finish and com- 
paring this reading to color values previously assigned 
to the refinish composition and stored within another da- 
ta field within the refinish formulation data file. Then, us- 
ing known color matching techniques, the computer will 

15 calculate the difference in color values between the orig- 
inal paint and the refinish paint and the amount of pig- 
ments required to adjust within the recommended com- 
position to bring the refinish paint within a tighter toler- 
ance, and display the electronically adjusted refinish for- 

20 mula. 

[0027] Following the preparation of the refinish color- 
coat composition, the refinisher may want to further ver- 
ify the color of the actual formula versus the vehicle's 
original finish before actually spraying the paint on the 

25 vehicle. This may be accomplished by applying the 
mixed colorcoat composition onto a test panel and al- 
lowing it to dry and cure. The test panel is then visually 
compared to the vehicle in question. If a closer match is 
needed, the refinisher can readily adjust the color of the 

30 colorcoat to improve the match by individual color shad- 
ing techniques well known in the art. The composition 
ultimately provided by this method must be a blend able 
color match to the original finish. 
[0028] Once the desired match is obtained, the pre- 

35 pared colorcoat is then applied to the area of the vehicle 
requiring repair or refinishing by conventional means, 
typically using conventional spray equipment, and dried 
and cured to a finish that matches the color and color 
effect of the vehicle's original finish. 

^o [0029] The refinish colorcoat composition obtained by 
the method of this invention may be suited for refinishing 
a monocoat finish, a basecoat in a basecoat/clearcoat 
finish, or a basecoat or midcoat in a basecoat/midcoat/ 
clearcoat tricoat finish . Since tricoat finishes require two 

45 colorcoats, namely a basecoat and a midcoat, the meth- 
od of this invention usually displays the matching base- 
coat formulation on the computer and attached to that 
basecoat formulation is the identification of the midcoat 
that is to be used with that particular basecoat. 

so [0030] In a refinish operation, the basecoat which may 
be either a solvent based composition or a waterborne 
composition is first applied to the vehicle such as an au- 
tomobile or truck by spraying, e.g., air atomized paint 
spraying, or other conventional means and then dried 

55 to at least remove solvent or water before the clearcoat 
which may be either a solvent based or a waterborne 
composition is applied usually wet-on-wet by spraying 
or other conventional means and both are cured togeth- 
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er at ambient or slightly elevated temperatures, of in 
general, less than 100°C, preferably less than 65°C. In 
monocoat systems, no clearcoat is used. Whereas in 
tricoat systems, a midcoat is applied usually wet-on-wet 
over the basecoat before the clearcoat is applied. 
[0031] With reference now to FIG. 2, the functioning 
of the method of the invention that can be used to re- 
trieve the correct aftermarket refinish colorcoat compo- 
sition for a particular refinish job is shown. The method 
of FIG. 2 may be practiced manually or by a computer 
acting under a program. In the method shown, the pro- 
fessional refinisher gathers vehicle data, as shown in 
block 1 , including the manufacturer's paint code and the 
VI N number (and optional vehicle manufacture date). 
Next, extracted from the VI N, at a minim urn, is the model 
year and manufacturing site information for that vehicle 
that is encoded in the VIN, as shown in block 2. The 
manufacturer's paint code, model year, and manufac- 
turing site (and opt. manufacture date) are then used as 
identifiers for locating the corresponding matching refin- 
ish composition for that vehicle. In the next step, as 
shown in block 3, a search is executed in a database of 
refinish formulations to find a refinish paint formulation 
that has assigned thereto the three (opt. four) identifiers 
extracted from the vehicle in question. Once a match is 
found, as shown in block 4, the corresponding matching 
refinish formula can be retrieved. 
[0032] With reference now to FIG. 3, two versions of 
the software program that can be used to retrieve the 
correct refinish information are shown, namely the basic 
version and the enhanced version which utilizes the ve- 
hicle manufacture date in addition to the VIN and man- 
ufacture paint code. The dashed lines in FIG. 3 indicate 
the additional steps employed in the enhanced version. 
The basic version will be described first. The first step 
in the basic version, as shown in block 5, is for the re- 
finisher to gather data from the vehicle in question, in- 
cluding the manufacturer's paint code and VIN number. 
The program prompts the user to enter the VIN and 
manufacturer's paint code into the computer, as shown 
in block 6. The program then processes the input data 
by searching a refinish paint database, as shown in 
block 7, for refinish formulas that have assigned thereto 
the manufacturer's paint code entered above. If no for- 
mulas are found with a matching paint code when at 
block 8, the program prompts the user to verify the paint 
code and queries whether the paint code is inputted cor- 
rectly, as shown in block 9. If so, the program prompts 
the user to use other color retrieval methods and the 
program terminates, as shown in block 10. If not, the 
program prompts the user to reenter the correct paint 
code, as shown in block 11 , and the program returns to 
searching the database for refinish formulas with match- 
ing paint codes. 

[0033] If a paint code match is found when at block 8, 
the program next extracts from the VIN number entered 
above the characters in the positions that indicate the 
model year and manufacturing site for the vehicle being 



refinished, otherwise referred to as the VIN id string, as 
shown in block 1 2. The program then executes a search, 
as shown in block 13, to determine whether any of the 
refinish formulas uncovered in the previous step have 

5 assigned thereto a VIN id string data field that matches 
the VIN id string extracted from the vehicle in question. 
If no formulas are found with a matching VIN id string 
when at block 1 3, the program prompts the user to verify 
the vehicle's VIN and queries whether the VIN previous- 

10 |y entered is correct as shown in block 1 4. If so, the pro- 
gram prompts the user to use other color retrieval meth- 
ods and the program terminates, as shown in block 10. 
If not, the program prompts the user to reenter the cor- 
rect VIN, as shown in block 15, and the program returns 

is to searching the database for the refinish formulas with 
matching VIN id strings. 

[0034] If a VIN id string match is found, the formula or 
stock code of the aftermarket refinish paint formula that 
has been verified to match the color and color effect of 

20 the original finish of the vehicle in question is displayed 
on a computer monitor screen for the refinisher to view, 
as shown in block 1 6. Once the matching formula is dis- 
played, the program queries the user whether a new 
search is desired. If so, the computer program returns 

25 to the input data prompts shown in block 6. 

[0035] In the enhanced version, the program prompts 
the user to enter the manufacture date for the vehicle in 
question as well the paint code and VIN, as shown in 
block 1 7, and afterthe program has located refinish for- 

30 mulas with matching paint codes and VIN id strings, the 
program queries the user whether the manufacture date 
was inputted, as shown in block 18. If so, the program 
searches the refinish formulas located above for a man- 
ufacture date range assigned thereto that encompasses 

35 the manufacture date entered above, as shown in block 
19. If no match is found, the program prompts the user 
to verify the manufacture date and queries whether the 
manufacture date was entered correctly, as shown in 
block 20. If so, the program prompts the user to use oth- 

^o er color retrieval tools and terminates, as shown in block 
10. If not, the program prompts the user to enter the cor- 
rect vehicle manufacture date, as shown in block 21 , 
and the program returns to searching the refinish formu- 
las for a manufacture date match. If a match is found (or 

45 rf the user did not enter a manufacture date), the pro- 
gram then identifies the refinish formula that has been 
verified to match and displays the matching formula on 
the computer screen, as shown in block 16. 
[0036] Prior to mixing the actual refinish composition, 

so there may be a desire by the refinisher to verify or im- 
prove the color match of the displayed refinish formula. 
If so and the refinisher has access to a colorimeter or 
spectrophotometer, as indicated in block 22, the refin- 
isher may want to perform a color check on the dis- 

55 played composition, as shown in block 23. This is done 
by-taking an instrument reading on an unaffected area 
of the vehicle, as shown in block 24, comparing this 
reading to color values previously assigned to the ref in- 
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ish composition and stored in the refinish formulation 
data file, and adjusting the amount of pigments in the 
refinish formulation by known color matching software 
routines built into or linked to the program, to bring the 
refinish paint within a closer match, as shown in block 
25. The computer then displays the electronically ad- 
justed refinish formula, as shown in block 26. 
[0037] After the refinish composition is prepared, as 
shown in block 27, the refinishermay want to further ver- 
ify the color of the actual formula versus the vehicle's 
original finish before spraying the paint on the vehicle, 
as shown in block 28. If so, the composition can be 
sprayed out onto a test panel, as shown in block 29, and 
cured. The spray out result is then visually compared to 
the finish on the veh icle, as shown in block 30. If a closer 
match is desired, as shown in block 31 , the refinisher 
might tighten the tolerance of the match, as indicated in 
block 32, using well known color shading techniques 
combined with experience. After the paint is prepared 
and desired color checks have been made, if any, the 
paint can be applied to the vehicle to complete the par- 
ticular refinish job, as shown in block 33. 
[0038] in summary, the method of this invention is 
quick and easy to use, does not require expensive 
equipment to operate, and achieves a color match for a 
vehicle's original finish that is correct a good percentage 
of the time. 



Claims 

1 . A method for determining a refinish colorcoat com- 
position that machtes the color and the color effect 
of a vehicle's original refinish, which comprises in 
any workable order: 

(a) ascertaining the manufacturer's paint code, 
model year, site of manufacture, and optionally 
date of manufacture of a vehicle needing refin- 
ishing; 

(b) searching a database of refinish colorcoat 
compositions wherein each refinish composi- 
tion in the database has assigned thereto a 
manufacture's paint code, a vehicle model 
year, a vehicle site of manufacture, and option- 
ally a vehicle manufacture date; and, 

(c) identifying the refinish colorcoat composi- 
tion in the database that matches the paint 
code, model year, manufacturing site, and op- 
tionally manufacturing date extracted from the 
vehicle, thereby revealing the refinish colorcoat 
composition that matches the color and color 
effect of the vehicle's original finish. 

2. The method of claim 1 as practiced by a computer 
acting under a program. 



3. The method of claim 1 wherein the model year and 
site of manufacture are ascertained from the VIN 
(vehicle identification number). 
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optional manufactured date) 
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Search database for formulas 
that match paint code and VIN id 
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Provide matching paint 
N composition formula for the 
vehicle being refinished 



FIG. 2 



12 



EP 1355 242 A1 



Gather 
vehicle 
data 



■I 



17 



Input V1N & 
Manufacturers 
paint code 



7 



Input Vehicle 
Identification Nuirtoeri 
Point Code & 
manufactured data 



I 



Search database 
for f orraj I as 

representing the 
manufacturers 
paint code 



11 



Input correct 
manufacturers 
paint code 




To 13. 
Fig. 3-2 



From 14. 
Fig. 3-2 



To 10. 
Fig. 3-2 



FIG. 3-1 



13 



EP 1 355 242 A1 




EP 1 355 242 A1 



From 13. 
Fig. 3-2 



18 



1 



y \ 

Was 



y Was n 
/ manufacturers s 
< date >- 

V inputed y 

\ 




16 



2\ 



No 



/ 

/ 

/ Does 

/manufactured 

Yes / date agree with 

K V1N id string 

\ indicator(s) y 

date / 

X range(s) / 
\ ? / 
\ • / 
\ / 

Y Yes 
I 
I 
I 
I 



Matching pint 




formula 




identified and 




displayed 






15 



EP 1 355 242 A1 



From 22. 
Fig. 3-3 



24 



27 



From 23. 
Fig. 3-3 



Yes 



Instrument reading 
is performed on on 
unaffected area of 
vehicle 



25 



Reading dato is 
processed and 
ingredient adjustments 
are made within 
system software 



26 



I 



Electronical ly 
adjusted formula 
is displayed 



Optional Formula 
composition is 
prepared 




29 



Yes 



Composition is 
applied to a test 
panel and cured 



T 



To 34. 
Fig. 3-5 



FIG. 3-4 



To 30. 
Fig. 3-5 



16 



EP 1 355 242 A1 



30 



Spray out result 
is visual ly 
compared 



NO 



33 



A. 



Optionol prepared 

composition is 
appl ied to vehicle 
being repaired 



31^ / Is , 
shading 
'required by* 1 , 
Ref inisher to 
tighten the 
acceptable 
"oleronce 
of the 
vmatch. 



32 



34 



A. 



Yes 



Prepared composition 
is shaded based on 
Refinisher's 
experience and skill 
to tighten acceptable 
match tolerance 



Successful 

search 
completed* 
returned to 
input stage 



FIG. 3-5 



17 



EP 1355 242 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 83 81 4555 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with incfcsbon, where Appropriate, 
of relevant passages 



to claim 



CLASSFICATIOM OF THE 
APPLICATION (tnLCL7) 



ANONYMOUS: "Vehicle Identification Number 
(VIN)° 

THE WMI PAGES, [Online] 

19 August 1998 (1998-98-19), page 1 

XPG02173391 

Retrieved from the Internet: 

<URL: http : //home . pi anet . nl /"f ransang/vi ns . 

html> [retrieved on 2081-07-27] 

* the whole document * 



1-13 



G96F17/38 
G66F19/08 



ET AL) 



US 5 820 925 A (FENN DAVID ROBERT 
13 October 1998 (1998-19-13) 

* abstract * 

* column 1, line 51 - column 2, line 53 



1-13 



TECHNICAL FIELDS 
SEARCHED (lntCI.7) 



G06F 



The present search report has been drawn up for aft claims 



MUNICH 



6 August 2883 



Corcoran, P 



CATEGORY OF CITED DOCUMENTS 



X:p« 



tifW 
iifoo 



y or pnnc^te uMtaftying 

E readier potent docum^ but | 
» ■« - .. » « 
ororura rang on 

D : document cited in the 



pubfeh»don,or 



& i member of the • 



• pjtertt fanDy, 



18 



EP 1 355 242 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 63 01 4555 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as oontained rt the European Patent Office EDP hie on 

The European Patent Office bin no way liable for these particulars which are merely given for the purpose of Information. 

66-08-2633 



Patent document 



Publication 



Patent family 
members) 



PubScabon 
date 



US 5820925 



13-10-1998 



AU 
AU 
CA 
DE 
DE 
EP 
ES 
JP 



690635 B2 
1632695 A 
2146476 Al 
69527224 Dl 
69527224 T2 
8677541 Al 
2177589 T3 
8052422 A 



30-04-1998 

26- 18-1995 

16- 10-1995 
08-88-2002 

17- 10-2002 

18- 10-1995 
16-12-2882 

27- 02-1996 



t For more detaib about this annex: see Official Journal of the European Patent Office, No. 12/82 



19 



